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E£ttjf#*ft?ftjiSK^ffi9|-£&?K 

C«*fi^«©i&ttjl#«*8©I3£i(::<£ffi£ft> i&fl^ 

<v h* tc£<&S£<,MB!l©?&ttB t.#wmtm b. PStMzMI 
a W C b T ^ 4 CI i: * «M» k f S BSUBflMKtto 
[sif^JS 2 ] HuSBtf ^I2®«©^#*s 1 2 nm~ 5 0 
nmCDffifflp'3T-afe5C k&f*«i: 1 fclBSi© 

jK^fBSSEffo 

[bi&s 3 ] mm mmm n$m^&^n<om<zT 

iiiVMtsci: * ttSBS l tciB«©^ 

IBS****- 

t±. milBMtta©^b©^rfilA J 3®i:*)|B|-^[ql-Cfe 
ffif km3Sg©Bt£Sk#l^b^{b#ft£#U Ml 2 

ji©Bfl3;&iRi kR» [ri # k * « c t -? zmxm 

[ W#B 6 ] ffieflMRIBfiM # 5 0 G b/ i n 2 tt± 30 

u mmmmnmte'Ptt. < 1 1> 3 ji ©at$B*> 6 

Rai(SttK®*iii£BB;*n£BttJi 
ifim&<z>KM£&m$h. m%^>? Flemish warn. 

[0 0 0 1] 



2 

[0 0 0 2] 

b^*©#&fK #®ff^©tia&«t-&bfcv;i/^-p{7 ; 

^7#)aai:f»it*T^s, cn^^^-stt^iB^ 

X^BI±> §3^tt£ft±£*o^/h§!Hb* s III«=>ftT 
^So ztit&ffLx, T^x^BcffiW&fbtfjgiii 

[0 0 0 3] kC5T% SB^-f **©8BSS«©fira& 
«fl3*IBR-f*fci&C8\ 1) TVX^kJ&M^y Fk 
©E*feo«>3Ci:, 2) «(*:©««*ftlt***«c: 
3)ifli»S4X^t5Ct, 4) H&Jge>^ffl 

[0004] tp-cbs m*&Bm»izi3^xtt* nmm. 

nt:A0^-C> 5 0 Gb/i n2*MZZ>Mm&m&&m 

tfMapbftW-ftKft&ft^o c©<t a KfKfflJ-f £ C k 
IS> JI^&gfi*©«jftj&»&*fi»i:ftT5T*-r^S. 

[0005] ztitmm^ at/hftisBfi^jWMs br 
^c-r-So c©cfc-5t:, teft^-y-'f Xisirjf-^©^* 

0d*ttx *B#fF»l4 6 5 2 4 9 9^&«C, «8t4BH© 
[0 0 0 6] ±13©tie3l5S®-t-Ji, >- Hffltft7> b-r# 
*5iO!*©^*»J®f -5{rttPS#*s$.0> #C> 5 0 

lis «^«DjgBtt : FftS/-F«t«»©as?^«*fl: 
^«Jit©SjS<bbT*)s 1 0 nmBlj^©^-^^ X^f# 
«fc^t««IftibfclS*^ 10nmffl2filSl:ffiML 
feJKt^x 10nraOl/2gSl:S«bLfct 
^A s ?gftb-C^^i.A : '?>T•S)5o ^©7}^*)^©^^^ 

•>X7>^r-fe^fe 0 

[0 0 0 7] €IT, C©*T% ¥*3 

Sf^ffl k ± 0 . »bSteir -f xtm^x 5 ~ 1 0 <@t} k 
fflS*t<fi«U *-^s ttBtt^OJplStt© 1 Onm 
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X£¥U9«©1 0 nmfciKtt-rSJ:3C»«fcSJWfa 
-f ZZfflWt 6 Z tOHOfiltre 5 0 G b/ i n 2 £j@ 

[0 0 0 8] 

iftmifim#LL&5£-rz>mmi u^>x, #»«§©* 1 

SttS5 0Gb/i n 2ft£l±©jtBffiaBfitttft©IBIi 

■rscii-CfeSo **6flli©ill3©S*JOu mIIB©«jg£ 
#-T55 0Gb/in2&«;t£fii^SB*i&»f3^# 

[0 0 0 9] 

*i3Mtt^*<fc*3Ji©^Jii&»&&0, Wlffl^tt 

K (-«*5£v>fflO©^t4S* s ^n^n®g^t4fliT2g) D x 
SHE KMttil© * H C IBS * ft 5 K&JI A s tfeSK«^-C 

m t tm^izmm.%mz^ ito a z t Gtrnt+z 

[0 0 10] £ft£,©M4«©(r^ S£Ci«£^«l 30 

{cssttfc^ lmscom^mtmnm^mx&o, st, 

KKi£^«B3JiBtD«ttJl*«Jl«ttaR"e 
c©fji3Jf B©j&tiJli.:tt, «!8©g3£i 

Cfc#«*»*L«r\, £2JfS©flM£jN£«3 
« 1 fflSStt a t ifiS ^ t flHttaittt: L T ^ 3 c i: # 
#SU*. £©*3;&0>fc<i:*3Ji©«ttKS**-S 

mmmmmz&^x, mmzzmmmfc^im-rz 

fctt, cn?,©jH4g©^b©^|Di*«3Si:*)|3| 

as i s § (om'&m t m 3 s a ©etsji t # pj tgft ©(pi 
JiB©*t^©»fb©iatfc£#ia£TJ* a 

i*«fcw*3©«ejf**»3&»e.a3ftib&»iiit:j: <om. 



4 

»K©Rl&tti^-rn*»aMEi:¥fT#lSl"e*4BSrtt:»Yb 
[0 0 1 1] 

be com%imm.^z. -o^xm-mizmm?* . 

[0012] 01 tt#&BJ§©BBSffiS«#;©-0J©«tg 
»fSlllT-$>S 0 #«l53©&fiIB®*&# lfcMfcMSC, # 

mtzmfr 3ts z <D±tzB&iftiitmmti3MM 5 t *» e. 

[0 0 1 3] E^£ftT^£<fc3fc:, tit ISiBtiUi 5 fi 2 
Jf«j6©T«Uf 7 a, 7b*^U*«tt«*3±C» 

TifeJl 7 St, tilSIB^g 5 ©am^f4* s 2fe# 

TitfeJl 7 itm—mx- *«U-v#, T«!lS7£«gfc© 

ftst*$B§B^g 5 ©«tt«ffittA»Ajr©igffis*^r «fc 

i: {- «fc t) . «ft«H4oa#^ «rCx «a*©l6Lhfca&ft 
^tt©|pJ±©3fii^* s f#e.n-g)o C©<fcd&Ti6;i 7©B 

r, V, Mo, W, Nb, Ti, Ni, AlRWZtlb 

fifiTMmBfmnt Lx&mz&mzn 

■y-j ? a h d >±t«Ji (ecr) ^^ts/^^:&ifSil#{c 
5r«]©^fflXI**ffl^ffi$^fflt-SCi:^-e#So Tife 

5^*>6x ECR^^y^»fc<tOTiMi7*jEaBt-rs 
SB 1 ®^14J1 9,^2 ©®tSB 1 1 &ZJFm 3 ©fiSffig 1 

3©3SA>?>*t)> m i<D&&m9 tm2<Dm&.m 1 1 

i:©IBtttJBl©*«eJIl 5*«Slft*ii, Ii:i2© 
1 1 fcfg 3 ©Mttg 1 3 h©ftgtr(±S§ 2 C^jKtt 
S 1 7 AsiBlg^tLT^So C©^s I2ffllttlhi 
3©igffi«i:©^{c:#JiaB>J^* s ^^n5o 

ttm^^tife3g«jicpie,T. 3gw±©«isjg (m 

51X14 71) -C$l,^t*-C#5„ C©*^r 

*k m.&mmmm&mx'g.wzx, mwimt-rzoiz, 

2*Xtt4Jf*if©ffl»«T-t,ja«ESSEttJBJ5E$n 
±Cffl«**»63fa©«ftt*«»fc:<^. 
[0 0 15] ttttJli:^tt«tJI2:«>e>%««ffiiBfiMI5 
fflP^fi-flSWlC. 12nm~5 0nm©lIrt'Cfe5 
Z t*W£ 1 0 nm*«-t?tt±S-^)IMJP©t»«I3 
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5 

s-c+a-cttBip-r, mmsam 5 tc^+#ft#<i-r-sB 

»K5»h * s Jfc/iE£ ft & ft if ©HMtf £ DSOTlifSK 

ftlAo 

[00 1 61 *1> »2&W»3©«ttJI9, 

1 3 ©Mj?i*-en^n.isi-^ m^immzmtz 

^t^tfectHo «ffifl9, 13fflill±4nm~2 0 
BUHfi 4 n m*S»TS±*9-&flW©*ttJi iMOtT 3 ' 

uft <ftsnj#£t£#fc3 0 mm&20 

fc»fci***l3»^fc:^br Ks»h ft 

5 Rflfett* 1 **,, -7?. ifl&ttfi 1 1 CDJKVtt 2 nm~ 

2 0 nmCei^t-fe^ifctfSS b<^o 8g©A s 2 nm 

6 (it- *) A\ ffi|>£ £ tf > rt— Jl/fc if * s ^f -5 A s 

5oItgttA s $».5o £ l«SftSi:^2KttS©IB^tt, # 
atSM©fiS«^b*Ms K MS 2, Ki^tl, t2 
i:-Ti.i:> Ms 1 t 1 i:Ms 2 t 2©§f *gfff 

h * t> £ b SKm* s £ 2 mttlf T- *-f>-fe;i/£ft2>fctf> 
St»C^» Krl*WSft*IB»K* h *?>©«# 

d i: < ft 5 A>£ 5o 

[0017] K«B©flM*mi: Itll £ 1 SVSB 3 

<DM&m 9Mi3 cttflmtt&BU&stttt&ffi/i u 30 
m 2 ©&t$« 1 1 ci4«cK»««BKjEfc»»*«ffl-r 5 c 

fc#»*Ll^. *»aSBWKJS8«|BH4 % Co- 
Cr, Co-Cr-Pt, Co-Cr-Pt-B, Co 
-Cr-Pt-Ta. Co-Cr-P t -Ta-B, C 
o-Cr-Pt-Nb, Co-Cr-P t -Ta-Nb 
ft if © C o - C r %k-£&-P^ Sm-CcK Nd-Fe- 
Bftif©*±DS^H*ffl^fc^JSISYb^, Co-P 

t , f e - p t ft if ©Mi'J^ft zwmm-c §5. tf 

mitmrnsmmt UTlt 0>Jx.«, Fe-Ni, Fe- 
Al-Si, Fe-N*if©IS^*»tt*Hsk F e - 40 
T a - C ft iT©«tt^Wffiffl«J«tt»*k Co-Nb- 
Zr, Co-Ta-Zr4 if ®^ffiRttMtt«t»#fiI 
T-£-5o «rC, ffittJil 3©ISaiBlRH4ft«!l»U ttSl 

<fc 9£? * ti>. 

[0018] »e«©j«tt#$si±iii*#fc&»i©«flix 

tt#ffl©*STf*n«±T«ffl-CS«. ^— ^ 

r/Hyi-a^S, DC7^hD>^<^^ ECR 
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1 Onm£tT©l«J|ICLT*fil»*©*<bH:jie. 

? 2> t f> o * t# £ ft 5 o 
[ 0 0 1 9 ] Of 1 Stffg 2 ©#mtSB 1 5 SIF 1 7 ©8M 

t»«t^o &im®im<Dmm\t-®m£s 1 nm~s nm 

©«5Bf*IT-;fc3o #«tt*©Sli?As 1 nm*MTtt» 

rnvtmommt* 5 nm«©*^ ttttjraicft < mmm. 

if©TiBl§r££b3©T-»£ b<ft(^o #^tt^©M 
Jp« 1 nm~3 nm©$gB(*|-e&&.r i;*s$?2; bt~>o 

[0020] im&mvBfmmt ith, &»!©*&« 

gO©ftfe. Cr, Ti, Al, B, C, Cufe^^liS 
i02 . SiC, TiN, AI2O3 , Cr203 
ft if d htf-C # 5„ 

[0 0 2 1] ^B&JB©J^#&l2iyjR«£&*l©1IUB 
Xtt*ffl©*i6"TJ*>*l«*T«ffl-C*S. «*.WU 
^tfi^HVffi, DCT^IhDV^-^S, EC 
R ^v''? ^ Sft if ©^ffi Sr^ffl"?: S -5 o 

[0 0 2 2] tf$gf3fiUf 5 ©fi±ffitCl*filflMi 1 9 £IS 
tf£di:#T-£3o .T©cfcdft«^g©{£fflgft. ff$fig 
«*4ftiftt^H*C4k«l-C&S 0 nil 9©^M(i- 
®.mz^ 1 nm~ 1 0 nm©ffii(^ffe5il i:* 5 *? ^ L 
l>o «MJI 1 9 ©Mi?* 5 1 nm*ilT*tt+^-ft«»5?!jm 
ASff^nft^o -IS. Ummi 9©BIM* 5 1 Onmlffl 

§111 9 ©fiKBt^^tt^Jx«, "c— y^aKVS'a 
RFX/V^S^ DC^f^S, ECR^7 
^ffiftiftf*5o «SS 1 9(±E CRX/^^SCJ: K> 

i$m-?z>z\htm&^<, ECR^^-^actn^ 

T-^ l/fr*. *^U-y©A^«BW*H#e>tt**€>-C 
$>5 0 Cni^ RFX^I^^^DC^-'^^^StCtb^. 

ttffil©§lt S -V b < /h* ^ h ^ d 4«tt«> & 
5 0Ob/in2ftjttit*W**E»*ffd 
MteK^iil 0 nm&TCft3Ci:##;Le>*x£ 

tgft&5. ^©.tdftW-^tC, ECR^'^ili 

HtoT*aft^;ffll^s-r-fe»3x jSS^«aMi5Sffl©m 
ttM©S!jt * ff 5 « lz *»t- $. 5 o 
[0 0 2 3] *^H^©m^.SB^<*C^ffi^n^#^ 

ft if *s So 
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[0024] g tzs *$m<Dm9$ttmwiL ura, * 

f So 

[0 0 2 5] 

[0026] mmm i 

feo 4HHlfetiHRlB*ftKtt 1 C*«-S«*aB«Wi 5 ©* 
JMt&tiU «S3t:jE^H5*>€)x ftl©J8t$«9#C 
o-Cr-Pt^CD®KatS)Ks ft2©mtt®l 1#F 
e-Ni^ffllfelttl, £3®at&*l 3#C 

o - C r - P t - T a m©^f?fiKffi3H© 3 Mfr h & So 
^ LT, ft 1 ©J&t£Jf 9 tft 2 ©i&ttg 1 1 t<Z>IBtn 
if £tifeft 1 ©#JKttS 154*Sif$D> * UT, ft 20 

2ow. i &m 1 1 i:ft3cDmt4Ji i 3 h<Dm\zmmzntz 
%2<Dmm.m i 7 tfMgot, ^n-en^ats^H© 

(»£) 3£bT> 2. 5-f >^-f XOif^^aSS 
flH\ 3CD±Cs ft l©TfiWf7 atbTs N i 5 5 A 
l4 5llll£J3?S!g&2. 9 8GHz©^*D«*ffl^fe 
f?^-f^DhD>M (ECR) *^y**£t:.fc»)fls 
ILt, ECR^^i'^aSI^feCli, Ni 

-AlJROBntt«rt|±**, fro, £Blfc?&tRi|flMb 

CPS&ft.5*©-e«fc<x 3. 5-f 1 -f >*-»M 

x-e*^<> St. aisiiAi^Ai^ fes^ttw 

CliNi-Al^M, ttt^CttSHttAr 
^^^•^n-enfflV-'fec XMy#m<DE.tll±0. 3mT 
orr, &AV^D?£ffi;bkJ:0. 7kWt$,^.fc 0 £ 

J0C5 0 OW0RF;H7^*BUDl/fc. ®KSKtt^ 
iStftl,. ;©T«6iff)IIIi2 0nmt$.ofc„ & 40 
I2CT*I7bi:ltCr85Tii5lSDC 
5 nmiftMUfe, Y\Z 
ttCr-Ti^t SfS^^tfiArSr^n^nffl^ 
fee Cr-Tifltt:«V«Ti«jsfttt« £©gt 

©±CJBdi-r*«ttJi (--fit Co-Cr-Pt) 

<r>m.WL*?m t * s«4 t r £ s ^fe -a » - 

So XM-^I^CDE*li3mTorr, JSARFftTJli 
lkWT-fccfco 50 
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[0 0 2 7] mz, ft 1 ©i&ttJf 9 £ b-C, C o 6 9 C 
rigPt 1 2M£DC>l-M«.y*iSC«fc»> 1 Onmlf 
KJIMLfc. i'-f^htttCo-Cr-Pt^t, 
Jft*#;*lc&^Ar£*ft^ix<£fflL;ko *^>.y*B$© 
E*li3mTorr, SADCS^jlil kW/1 5 0m 
m0T-&3„ ft 1 CD«tt»©fttH+H\ SS3&350 
•CfcinafcLfc. »etlfcft l©JKtt»S#©«JK*tt 
3. 5 kO e, ti&ffimib&S 0 0 emu/ml T*&o 

g-C-t)*c^ 0 ECR^'y^SSffll^^ DC?^ 
hn>*>w*»-C««U&»£±D«8Hb!j**0. 5 k 
OeSUEttfcU 1 0nmeiT©JWPfcUr*« 

fc, «ft*#ttfcl:3ffiFtt±C«J:*;Lfc. £fcs ftl©^ 
ffiS 9 (DMiffitUt LTCo-Cr-Pt 
«MKffi*WTf*n«U Sm-Co, Nd-Fe-B. 
Co-Cr-Pt-Ta, Co-Cr-Pt-Ta- 
B, Co-Cr-Pt-B«Kfcr©^ag©*t^*IH«t 
<£fflT-#So 

[0 0 2 8] « 1 CD^BttifilUI 1 5 

J:UTSiRS5nmlWi:Mb&. ?v blClt 
Si*, MS^/XtHijiifiArS-fn-en^fflbfeo 
»^«fCDJE*!4 3mTorr % SAD Cftstjli 1 kW/ 
1 5 Omm0-efeofe o c©±tc, ft 2©«Bt4Jl 1 1 i: 

©riSt4*#-r-2) F e 7 5 N i 2 5M& lOnml: 
MLfe. i'-y^diFe-Ni^ i&StfX 
tcfctfrfiArfc-en^fttefflLfc. *;t>.y*B#©ffi;*jli3 
mTorr, JSADCtAlil kW/1 5 Omm^T-fe 
ofc 0 C©ft2©a<4ill lfttfCl^tSIt fiUB 
1 . OOe, ktmmmti* 3 0 0 0 (lMHz) , ffi 

[0 0 2 9] i2©«jStfPIIl 7tLtMg 

OI4 5 nmBWCE C RX;-W «fc 0 JgfiRbfc. 
i'-yvhfcttMgOit, MWClSWSArif^ 
ZZtL-Ztim^^tzo *ny?m<DE.±il,±0 . 3 mTo 
rr, SAv>f *D»*#tt0. 7kWT-feofc„ S 

tot 5 0 OWffiRF/WTXSmDLfco S^iSKfi^ 
ST-feofeo »t>nfc^tt, Mf2e=6 2. 5° ft 

ftizMgocD®ffi\i-—t>&mm$titziztt-z. c©ft&© 

K-^tt««*lX**»r5fc. CCT*, ft2©INffiH4*[S 
SI 7l-MgO£ffl^fc©l±, ^(DUiCCoilt 
R^MtSJ:, Co©iBlpJtt=fecitt*sSMfc¥ff*lR] 

[ 0 0 3 0 ] ft 2 eDlNBttfMJf 1 7 ©±C, ft 3 ©M 
&mi3tLT, CoegCrisPtioTaaM 

1 0 nmtimizDCXny*miz&t)M!&lstzo ft 3© 
MftM 1 3©fi£Mcftt, »«*3 5 0-CtCiP^bfco ^ 
-^•^CliCo-Cr-Pt-Ta^ 
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Cttl*Ar**ft*ft4£fl!Lfeo *^.y *B#©EE#l;fc 3 
mTorr, tXD Cmtl\± 1 kW/1 5 Omm^T-fe 

* FD>^^Stffllfei6J;>)MM0. 5 
kOe*§Kif*U 1 0 nmWT©flg*T-£{Sa 

;*)©&ftfiJi.e>ft&^o £fcs ^MM^ttli3^±, 
*#<if*b£ 0 C©il3©»4:Ji 1 3 0^8+4: £ * 
flUWBTISI^feo £©amgB^te©j&fm*4£fiiJSb io 
tz„ mZtitzMm,ft&l3.. Um^ifi3. 8kOe. Is 
v#2. 5x1 0-16 emus M-H;b-7l;*lt5 
t^7=-'J^Xffl^St4CDJi^r-$)5SAso. 8> St *s 

©Bu at4^^^©ffiS^ffl* s {SM^nfefctf) 

[0 0 3 1] &mm 1 9 LTx 

(C) «*5nm©fflWC«J«Lfeo figJUCIiv^ D 
$SfflOfeECR^V^a«ffl^fe, XsivtmcDEE 20 
AfcfcO. 3 mTor r. SA?^ ^D?g*ijli0. 7 

5 0 0 VWDCyWT'^Sff^fflin 

[0 0 3 2] I I . ««ia%«tt®IB»if £ftttffffl8 
g©*Hj5£©«tBg£l2 2 C^-To Kft^y K 2 3 i: LT, 

iB^tctt, 2. i TcD-mmam.m.m^.^-r^m&'&m 

K Srffiffl bfeo 9> P ttlKl« 2 4 C <fc D fHflI3 ft 

5„ JK^tV;** 2 ltt^tf>H^2 2fc«fc»Jia(BU 40 
'n* KB£J&t£IBIi:©8§(i£ 1 2 nmtffiofeo '©^ 
^X*2 1 1 5 0 G b/i n 2 t*i t S«««B» L 

[0 0 3 3] CL.IT-> tmm&i.XIU£. {H&XfUft) 

B#©^{b©[pj#s:ia3(c^^-o z<Dmif>t>, mmziz 

tt, * H *» 6 ©&#tc <fc t) 3 »©&6S-(4S i; * IrI 

#) «FO*YbCDieilStt, fB10«ttJi9*5«fctfjB3©» 
<&■ 1 3 ££2<£HttttJI 1 1 £:l±#l&SlR]#©®fb©ft so 
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14*9tSB2©»tt«l li:©M, IB 3 (DM 

W§ 1 3 fcflS 2 ©gfcttjf 1 1 h©F^T-«»ftg£E* s ff^;* 
htl^O^ m^i3S«T-$.-5^3©fiSi4e 1 3tcffJ 
fi)c$n?>®iE* s ^(C#ffiT-^So WfC, 50GB/i 
n 2 $©fi $813® ftfro 1 SHefc»EI4#SE-C § 3 . 
£©7^***7 O'CfclUtCSMI+fc 1 0 0 OUtlBJSU: 
SJgbTt.S^«^aj*©teT{±3%JilTT*fer3feo d 
ftKftbT. M/Ni-Al/Cr-Ti/Co-C 
r-P t -Ta/COiiS©^^ X^©^b©«iSS 
£sH^fci:.l3. 7 0*CW±«D3i«tffc: 1 0 0 
-tfiMLfefcCS, 3 0%©Ui;>J©fiT* s ilfiiJ£ftfco 
£CD«fc3fc\ #W4»fcJ:DKW&ftfc3JMBi<Z>«t£ 
/■£W^3#^©«jg£Slfflirs;ii:tcJ;<K Kfcgjg 
&£*£<|rO±<*-B--5.r $fc> c©^ * 

#(DtKMv—\>*m%.i,tztz.z, m^mm&fttoix^ 
m-samx, i x i o-5j^TT-$>ofc„ 

[0 0 3 4] mjI2HSE^J-t:-»i. t»$BiaMffl©^S)g|{c C 
o-Cr-Pt-Tai^ffll^fe^ Pt©ft0tP 
d, Tb, Gd, Sra, Nd, Dy, Ho, Eu» 
Xi>M<, TafflftOCNb, Si, B, V&£T 

<Dfbm*m^xi)&.^o st. «&©7uss&^-A/T-&ji 

2#&t£*HJlfcbTS i-£MgO&££^fc#, # 

& n««wb^t ©«*4{;«<# -r 

S*©-CI4«tl^ *fc> l*«||i*A»e:*«8B«ai 
frtWftlf *i:t^»S*>6tt, Co-Cr^Pt/ 

c o Ax^m^iftcft^^nssifi^bM^ffl^T* 

[0035] mmm2 
i . tii«ga«t«fr<P^« 

5 mcomvum 1 4 e©i^ss«g*> e> & zmmmum *m 

ttl^C o - C r - P t - T a^ClSKm g2, 
3St>-4^t4*A J Fe-Nim©»:jH4^ ^5®ttil 
*»Co-Cr-Pt-B»<D«f(«ffiK05Ji3&»6Ja: 

feo wtts^-rsf*^ ^^«« fcb-c, 2. 5 

-Y >ff-+MX©#^*g«£ffl<,\ d©±{c, ^1©T 
JfeSi:b-r> Ni55Al45KM$l!2. 98GH 
zCT-f^DSJI^fcS^^-f^D hn>itpj| (EC 
R) ^/t^^ffitcj; »)f^«L& 0 ECR^'> 
^**ffl^feCDI4^ Ni-AlM©K|pH$£lRj±£-t*\ 
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TffcfcHo *-y-yhCH:Ni-A164t £fc> Sfc 
m<DEEM*0. 3mTorr, SAV'f *n«**tt 

2 Onnrf&-=>fco »:C, 2 ©TifeS i: bT C r 8 5 
T i i sm&DCxnyj>mi,z&i) 2 5nmKHi:M 
bfeo ^-y^htliCr-Ti^ »*#^Ctt 
Ar*tft*h«V^&. CCB* Cr-Ti«CM*M 

Co-Cr-Pt-Ta) ©M^^WfiCtSDT 

<^2.I^A s $.5i^T-fe5. *^y*B$©ff;>jfcl:3m 

[0 0 3 6] IfcRtSfejei^jBlOKttJifcL/ 
r, C o 6 6C r i 9P t i 2 T a3^£D CZsiyf 
mz&i) 1 0 nmfffCMLto *-<y y HcttC o 
-Cr-Pt-Ta^S, Sfc«3tf^Ctt*6A r 20 
JMittflJLfco x;i-^Nf©EAIi3mTorr, $£A 
DCtMl kW/1 5 0mmiiif*i5= W, 1 ©«tt£g 
©ffcSStpfcJU S«3£3 5 O-CtcfiniftLfco »6tlfcS(S 
l©lttlg#©«*tt3. 5kOe, mam<hi±3 

0 0emu/mlt*of;„ dtli, js&liffit;: D C 

^•<tt)«^A s 0. 5k0eggigAU gfc, lOn 

ltCo-Cr-Pt-Ta*«Kfe#, «JHM£tt** 
T!&ftl£> S m- Co, Nd-Fe-B, Co-Cr- 
Pt-Ta-B, Co-Cr-Pt - B £ if ©*£J1K© 

[0 0 3 7] cftC§|Stt*^ £ 1 b 
T«i2nmCMgO«*ECH^sr*SCJ: *)f£J5S 
bfc„ i'-yyhCliMgO^ Sft*#;*CI±Si6Ar£ 
^nfhftffll/fco ^^^©ff^liO. 3mTor 
r, SAv-f^DiSSAteO. 7kWT-&ofc„ Sfcs 40 

C, 5 0 0W©RFM-T7^4BIJPbfeo 

ST-feofco »e>ftfc«B\ 3MfcT- 2 <9 = 6 2 . 5° ft 

iEfcMgO©|gifK-*#«»Sft&«tt-C* C©ffe© 

IfcLTMgOlStiLfeCli, C©±SC»J58fS 

IB2©SBittJi-c*s«:»ffiBl*jih:4'*S/-i';i/j«ftS 

1 o o 3 8 ] m i ©*«tt+niJi©±fcs ib 2 ©mtt^ 

hits WttS#tliFe7 5Ni2 5ffi^3nm(: so 
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Mlt. *-y*H:i4Fe-Ni^ JftStf* 
CttttAr**ft*nttflil,fc. *-Hy*«KDEE#tt3 
mTorr, i&AD Ctijli 1 kW/ 15 0 mm^^ 

1 . 0 O e, Jt»»*j&» 3 0 0 0 ( 1MHz), flgflMR 

[0 0 3 9] SB2©#JH$f fS«i:bTMgOR 

4 2 nmWCE CR^y £i£fcj; O^bfco C© 

mis^fftt^ i <D$m&#mm(Dfjmgkftbm bt?*o 
to c©±asc, fg3©s&tt;i, ^3©#Mtt^ §64 

fg4©S£ttJil;fc, ^2©^ttjli:)^pso f ^^*|5l 
-iLL Sfc* ^3SU t ^4©|«t4fp^*l±^l© 

jm&*mm t m tmm-z& *> > m bfm&ft-cmm b 

feo C©Sg4©#S8tt#fBS©±fc:> t»«t3SUii:b 
T\ fg5©B£ttJIi;bT\ WiPAM 0nm©Co65C 
r 2oPt i2B3MDCX;V^ffitJ;!))fMl 
fc 0 £5®BttJ|<Z>JiKlt(t'tt > 5 0°CtiP|»b 

fc„ ^-yv hCliCo-Cr-Pt-B^^ SfcS 
^^(CJii^Ar *^n^n^fflbfc 0 X/ty*Bf©ffi;tj 
li3mTorr, SAD CSijti 1 kW/1 5 Omm0 

^Sc^fflt^fcA 5 , ECR^^i'Mffl^tti.fc^^i: 
f£S-5£-<?*&l,V ECR*^<.y#i££flH".3i;, DC 

0. 4kOe*§KifAU lOnmBlTCiff 

4)«jK*©^-fb»±me>n«c^o ^©^5©at4»©^ 

f»e.n&«a«M4H:. «B:*J#3. 9kO 
e N I svtf2. 2xl0-ie e mus M-H)V—y 
fc 43 % b X 'J is * ©£)St4©}grfStT- & 2> S *s 0 . 8 
5, StA*0. 8 9T-&tK A»*«ft«MS**U"C^ 

fee c©«t^t:, #isittfew-rjg«****^ (-r^fc> 

[0 0 4 0] ««C, Rllhlt, (C) R 

*5nmffiU?CfMbfe„ j*MCttv>f * a«fcffl^ 
fcECR^-^MfflOfe. *^y*B#©,E;btt0. 
3mTorrs «Av-f ^DifiliO. 7 kWtfe 

3itrfei*tc: 5 0 0 V©D C/\'^T^SjE4ffiiQbfco c 

*ffl^fe©fi, 2~3 nm©8i^)KT*t)> ^mA^ofc:> 
•fc—)V7 U— T-$>!3. bA^fcftMU — ^©<tt'»*— ^> 
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x;W*i£{;r£b^T^ : fc3S^T-&-5o Ctlt:iPAT N 

m*5c Hi:, 5 0 Gb/i n2£j@;L3iSffiffiia 
»*fT-3»^ fiHSJIJtJPttl OnmttTCfc^Ci:*** 

mm<z>w.&m*ttm -r z © t *& & « . 
[0 0 4 1] 1 1 . mmzmmmmnzi&ftMffi w 

£© £5 <fctm^1$tt£*ira«$gI3® 
trnzm^tzM^J X? ©«Ett* ffi K WfMfl ft !6*fr L 

2ft-&*»ji©£ggft{£fflbfe„ ;0Sgf^*c5o 

NftafffibfcfcC^ 3 4dB0ff4(iJM#6nfeo 
[0 0 4 2] gBS«W3«fca t «£ (*J«fcW«#) B#©i&Yb 
cD(6j# i: UTIis IBSHfSCHu ttS^y F*»e>©?K#^fc: 
i"? 5S©#fi£ttJgfc&PlblRl#©]Kfbft*rbT^.5o 20 
i*U l?£ (*3«tt5«#) B$©jKfb©[nj£fcJ:, »l, 

m 3 s^f 5 cd^s t m 2 ayi 4 ©rattjf t tan & 

■5(6]§©iK'fb©iRi#r-S>5c .!©«); ?&*»Bft^ set 

©T% ««SB®e-efe-&^5©S8ttSt:jgfiR$nSBSE 
^C#iSt^5. 5 0GB/in2*gCD«?g 

ft 7 0°CW±©SS«S*K: 1 0 0 OBSIfflJK±tt«LT*B 
^M^tB*©i£Ttt4%JWTtf&ofco ZfttttbT, 
Si/Ni-Al/Cr-Ti/Co-Cr-Pt-T 30 

a/c©a«©^7 ; w^^©s&'fb©tt«!*sa^fet3 

3, 7 0-CJJt±©S|»4«C 1 0 0 0«±Sibfci: 

tc «t *) Eta & ti fe ^emmmm. <?>M&m *mrz> 

— hftHJE I/fete^ «^a*frt)*^*i^-©« 
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1 x 1 0-5JiiT-C$>ofeo 
[0 0 4 3] 

[fSW©^] W±ittWbfc«t-5k:, **flilfcJ:ixtt* 
5 3 -ne>©#JKts 

B£e^©ffiT« bCfa±£ ft 
ft\ K & O SS«^t4 ft * f 3 Wffif38&<* ft -5 

CfcjPTJftS. WC, 5 0Gb/i n2gl©^SSSft 
iBStfc^-CJfc/jK&ftSO. UmgSClEt*^ 

o 

m 2 3 ei 1 fcs*£ft&**ie*«f*©E«s£fc:tefli 

*iX8iair-f X*mW<D-m-C$>*)* (A) «-?©¥ 
EE-rS>»)> (B) it (A) fc*»t«B-B«t:ieofc 

[H3] nmm^ftmztitc.mmmmfc<»mmmtm 
<DMitiofa&*-rm3.m-z$>f), (a) aiB®^©^b 
#1*0*5* u (b) \±mtam<Dm<tijfa*m-ro 

3 mm 

5 WffilBSUI 

7 TttlS 

9 * 1 ©&t4« 

1 1 m2<Dm.&m 

13 g§ 3 ©atSJl 

15 Si 1 ©IftK&JI 

17 ff§ 2 OD^ttttJI 

1 9 «SS 

2 1 Igf^^ 

2 2 xe>hvi/ 

2 3 «ft^vy F 

2 4 eib« 
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[mi] [Ei2] 




(B) 



-13 
— 17 

— 1 

-18 
— 9 



(72)2giE# #h mm azmmm *** 

*EJ»3E*ma»-Tl l#88^ Biv ^:BEJ»36*m5aa-T B 1 #88* Biv 

(72)*w# *&s ts (72)^b^# nrrt wm 

*RJfif«**a*-TB 1#88* B&v ^EJ»35*mfiS[-TB 1S88* B&v 

F* — A<##) 5D006 BB02 BB05 BB07 BB08 DA03 
FA09 



